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Accelerated tensor low-rank decomposition

Symmetric tensor CP decomposition

For symmetric tensor T ∈ Rn×n×n, find {(λi , ui )}ki=1 to minimize

‖T −
∑k

i=1 λiu
⊗3
i ‖2F .

Wide application in data mining and latent variable models.

Tensor power iteration: u(t+1) = T (I , u(t), u(t))/‖T (I , u(t), u(t))‖2.

Accelerated tensor power iteration via sketching:

TensorSketch: s(T ) ∈ Rb, for n < b � n3.

[T (I , u, u)]i ≈ 〈s(T ), s(u ⊗ u ⊗ ei )〉
= 〈F(s(T )), F(s(u)). ∗ F(s(u)). ∗ F(s(ei ))〉

= 〈F−1(F(s(T )). ∗ F(s(u)). ∗ F(s(u))), s(ei )).

Time complexity: O(n3)→ O(n + b log b).
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Efficient spectral method for topic modeling

Topic modeling

V : vocabulary size; k : number of topics. Recover topic distributions
µ1, · · · , µk ∈ RV from N unlabeled documents.

Figure 1: Negative log-likelihood and running time (min) on Wikipedia dataset.
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